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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell system which 
can detect disorders of a reverse flow prevention valve fitted in 
a recycle circuit without adversely affecting generating 
performance of a fuel cell. 

SOLUTION: The fuel cell system is provided with a fuel gas 
supply channel 5 leading hydrogen gas supplied from a high- 
pressure tank 1 to an air-feeding inlet 4 of a fuel electrode 3 of 
a fuel cell 2, a recycle circuit 8 communicating an exhaust 
outlet 7 of the fuel electrode 3 with a fuel gas supply channel 5 
and mixing off gas drained from the exhaust outlet 7 with fuel 
gas supplied from a high-pressure tank 1, and a reverse flow 
prevention valve 1 2 fitted halfway in the recycle circuit 8 
allowing air flow from the exhaust outlet 7 to the fuel gas supply 
channel 5 and disallowing air flow from the fuel gas supply 
channel 5 to the exhaust outlet 7. A controller 22 opens a drain 
valve 1 1 at a predetermined timing to purge the inside of the 
fuel electrode 3, and sends a disorder alarm judging that the 
reverse flow prevention valve 11 is in disorder, when a detected 
pressure of a air-feeding pressure sensor 4 falls below that of 
an exhaust air pressure sensor 7. 




FIG. 1 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 



http://wwwl9.ipdl.ncipi.go Jp/PAl/result/detail/main/wAAAqtayWJDA41 5 1 738 1 OP 1 .htm 



8/29/2006 



JP,2003-173810,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel gas supply way which introduces into the air supplying opening of the fuel electrode of a 
fuel cell the fuel gas supplied from a fuel-supply means, The recycle circuit mixed with the fuel gas to 
which the off-gas which opens the exhaust port and said fuel gas supply way of a fuel electrode of a fuel cell 
for free passage, and is exhausted from this exhaust port is supplied from said fuel-supply means, The check 
valve which makes impossible aeration from said fuel gas supply way to said exhaust port while being 
prepared in the middle of this recycle circuit and making possible aeration from said exhaust port to said 
fuel gas supply way, In fuel cell equipment equipped with the exhaust valve which opens and closes the 
exhaust port prepared in said exhaust port in order to purge a fuel electrode, and an emission-control means 
to open this exhaust valve to predetermined timing, and to purge the inside of a fuel electrode When the 
detection pressure force of the ****** sensor which detects the pressure near [ said ] an air supplying 
opening, the exhaust-pressure sensor which detects the pressure near [ said ] an exhaust port, and this 
****** sensor becomes below the detection pressure force of this exhaust-pressure sensor Fuel cell 
equipment characterized by having an abnormality detection means to judge that the abnormalities of said 
check valve arose. 

[Claim 2] The fuel gas supply way which introduces into the air supplying opening of the fuel electrode of a 
fuel cell the fuel gas supplied from a fuel-supply means, The recycle circuit mixed with the fuel gas to 
which the off-gas which opens the exhaust port and said fuel gas supply way of a fuel electrode of a fuel cell 
for free passage, and is exhausted from this exhaust port is supplied from said fuel-supply means, The check 
valve which makes impossible aeration from said fuel gas supply way to said exhaust port while being 
prepared in the middle of this recycle circuit and making possible aeration from said exhaust port to said 
fuel gas supply way, In fuel cell equipment equipped with the exhaust valve which opens and closes the 
exhaust port prepared in said exhaust port in order to purge a fuel electrode, and an emission-control means 
to open this exhaust valve to predetermined timing, and to purge the inside of a fuel electrode When the 
detection temperature of the supplied air temperature sensor which detects the temperature near [ said ] an 
air supplying opening, the exhaust gas temperature sensor which detects the temperature near [ said ] an 
exhaust port, and this supplied air temperature sensor turns into beyond the detection temperature of this 
exhaust gas temperature sensor Fuel cell equipment characterized by having an abnormality detection means 
to judge that the abnormalities of said check valve arose. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell equipment of the off-gas recycle which is 
mixed with the fuel gas newly supplied and supplies the fuel off-gas discharged from the fuel electrode of a 
fuel cell to a fuel electrode. 
[0002] 

[Description of the Prior Art] Conventionally, as shown in drawing 4 , the fuel cell equipment with which 
the end made the fuel gas supply way 105 which supplies hydrogen gas to the air supplying opening 104 of 
the fuel electrode 1 12 of a fuel cell 103 through a regulator 101 and an ejector 102 open the recycle circuit 
107 opened for free passage for free passage through an ejector 102 with the exhaust port 106 of a fuel 
electrode 1 12 is known from the high pressure tank 100 with which hydrogen gas was filled up. 
[0003] In this fuel cell equipment, it has prevented that superfluous hydrogen gas is supplied, discharge the 
water which this diffuses in a fuel electrode 112 from the air pole (not shown) of a fuel cell 103 in the case 
of a generation of electrical energy, water piles up in a fuel electrode 112, and the generation-of-electrical- 
energy capacity of a fuel cell 1 03 declines rather than the amount actually consumed by the fuel electrode 
1 12 of a ftiel cell 103 for a generation of electrical energy. 

[0004] And he is trying to reuse the hydrogen gas contained in off-gas by making it mix with the hydrogen 
gas supplied by the air-supply path 105 through an ejector 102 from the recycle circuit 107, and supplying 
the off-gas containing the hydrogen gas which was not used for the generation of electrical energy to the air 
supplying opening 104 of a fuel cell 103. 

[0005] Moreover, while making possible aeration from the exhaust port 106 of a fuel electrode to an ejector 
102, the check valve 113 which makes impossible aeration from the ejector 102 to the exhaust port 106 of a 
fuel electrode was formed in the recycle circuit 1 07, and it has prevented that the hydrogen gas supplied to 
the air-supply path 105 flows backwards for an exhaust port 106 through the recycle circuit 107 by this from 
an ejector 102. 

[0006] However, depending on supply of usual hydrogen gas, it may not drain and go out from the fuel 
electrode 1 12 of a fuel cell 103. Moreover, the nitrogen gas which is not used for a generation of electrical 
energy of a fuel cell 103 by the fuel electrode 112 may mix from the air pole (not shown) of a fuel cell 103, 
and the concentration of the hydrogen gas supplied to a fuel electrode 112 may fall. 
[0007] Then, the water which piled up in the fuel electrode 1 12 of a fuel cell 103, and the controller 109 
which the recycle circuit 107 and the exhaust pipe 108 which was open for free passage are formed, and 
controls actuation of a fuel cell 103 in order to discharge the nitrogen gas mixed in the fuel electrode 1 12 of 
a fuel cell 103 are made to carry out the barge of the inside of a fuel electrode 1 12 by opening the exhaust 
valve 110 which opens and closes an exhaust pipe 108, and exhausting hydrogen gas temporarily. 
[0008] however, valve-opening failure of a check valve 1 13 — seeing » biting — etc. — if the purge in the 
fuel electrode 112 which abnormalities may produce and was mentioned above in this case is performed, the 
hydrogen gas which flowed from the mainstream inlet port 120 of an ejector 102 will come to flow into the 
subinput [ not the tap hole 121 but ] 122 side. And in this way, if hydrogen gas flows backwards from the 
mainstream inlet port 120 of an ejector 102 to the subinput 122, since hydrogen gas will be discharged from 
an exhaust port 111 as it is, the effectiveness of a purge will no longer be acquired. 
[0009] Then, a flow rate sensor 1 14 is formed in the recycle circuit 107 or the fuel gas supply way 105 
between the tap hole 121 of an ejector 102, and the air supplying opening 104 of a fuel electrode 112, the 
abnormalities of a check valve 113 are detected by judging hydrogen gas or the circulation direction of off- 
gas with this flow rate sensor 1 14, and it is possible to report generating of these abnormalities. 
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[0010] However, since hydrogen gas is humidified and is supplied to a fuel electrode 1 12, it is required that 
a flow rate sensor 1 14 should be excellent in moisture resistance, and it is required that it should have 
further the low voltage disadvantage property of affecting neither supply of hydrogen gas nor circulation of 
off-gas. 

[001 1] And in a general heat ray-type flow rate sensor, while a problem is in moisture resistance, there is 
un-arranging [ that the flow rate of gas is undetectable with a sufficient precision with adhesion of dew 
condensation ]. Moreover, in a propeller-type flow rate sensor, while a pressure loss poses a problem, there 
is a possibility of the inside of a fuel electrode 1 12 being polluted by scattering of impurities, such as a 
lubricating oil from a revolving shaft, and causing the fall of the generation-of-electrical-energy capacity of 
a fuel cell 103. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
background, and aims at offering the fuel cell equipment which can detect the abnormalities of the check 
valve prepared in the recycle circuit, without affecting the generation-of-electrical-energy capacity of a fuel 
cell. 
[0013] 

[Means for Solving the Problem] The fuel gas supply way which introduces into the air supplying opening 
of the fuel electrode of a fuel cell the fuel gas which this invention is made in order to attain the above- 
mentioned purpose, and is supplied from a fuel-supply means, The recycle circuit mixed with the fuel gas to 
which the off-gas which opens the exhaust port and said fuel gas supply way of a fuel electrode of a fuel cell 
for free passage, and is exhausted from this exhaust port is supplied from said fuel-supply means, The check 
valve which makes impossible aeration from said fuel gas supply way to said exhaust port while being 
prepared in the middle of this recycle circuit and making possible aeration from said exhaust port to said 
fuel gas supply way, It is related with amelioration of fuel cell equipment equipped with the exhaust valve 
which opens and closes the exhaust port prepared in said exhaust port in order to purge a fuel electrode, and 
an emission-control means to open this exhaust valve to predetermined timing, and to purge the inside of a 
fuel electrode. 

[0014] And the 1st mode of this invention is characterized by having an abnormality detection means to 
judge that the abnormalities of said check valve arose, when the detection pressure force of the ****** 
sensor which detects the pressure near [ said ] an air supplying opening, the exhaust-pressure sensor which 
detects the pressure near [ said ] an exhaust port, and this ****** sensor becomes below the detection 
pressure force of this exhaust-pressure sensor. 

[0015] In this this invention, when fuel gas is supplied to an exhaust port from the air supplying opening of 
said fuel cell which is the supply direction of usual fuel gas, the pressure near the exhaust port of the 
downstream becomes low rather than the pressure near the air supplying opening of the upstream by the 
pressure loss in a fuel cell, on the other hand — valve-opening failure of said check valve — being generated 
— usually --**** — conversely, if fuel gas is supplied to an air supplying opening from the exhaust port of 
said fuel cell, the pressure near the air supplying opening of the downstream will become lower than the 
pressure near the exhaust port of the upstream. 

[0016] Therefore, it can be judged that the abnormalities of said check valve produced said abnormality 
detection means when the detection temperature of said ****** sensor became below the detection 
temperature of said exhaust-pressure sensor. And generally said ****** sensor and said exhaust-pressure 
sensor have moisture resistance, they can be installed so that circulation of hydrogen gas or off-gas may not 
be barred, and since they do not produce contamination of the fuel electrode by scattering of an impurity, 
either, they can detect failure of said check valve, without spoiling the generation-of-electrical-energy 
capacity of a fuel cell. 

[0017] Moreover, the 2nd mode of this invention is characterized by having the supplied air temperature 
sensor which detects the temperature near [ said ] an air supplying opening, the exhaust gas temperature 
sensor which detects the temperature near [ said ] an exhaust port, and an abnormality information means to 
judge that the abnormalities of said check valve arose and to perform abnormality information when the 
detection temperature of this supplied air temperature sensor turns into beyond the detection temperature of 
this exhaust gas temperature sensor. 

[0018] In this this invention, when fuel gas is supplied to an exhaust port from the air supplying opening of 
said fiael cell which is the supply direction of usual fuel gas, the direction of the temperature near [ where 
off-gas is discharged by generation of heat accompanying a generation of electrical energy rather than the 
temperature near / to which fuel gas is supplied / an air supplying opening ] an exhaust port becomes high. 
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on the other hand — valve-opening failure of said check valve ~ being generated — usually — ****-- 
conversely, if fuel gas is supplied to an air supplying opening from the exhaust port of said fuel cell, the 
direction of the temperature near [ where off-gas is discharged rather than the temperature near / to which 
fuel gas is supplied / an exhaust port ] an air supplying opening will become high. 
[0019] Therefore, it can be judged that the abnormalities of said check valve produced said abnormality 
detection information means when the detection temperature of said supplied air temperature sensor turned 
into beyond the detection temperature of said exhaust gas temperature sensor. And generally said supplied 
air temperature sensor and said exhaust gas temperature sensor have moisture resistance, it is possible to 
install so that circulation of hydrogen gas or off-gas may not be barred, and since contamination of the fuel 
electrode by scattering of an impurity is not produced, either, the abnormalities of said check valve can be 
detected, without spoiling the generation-of-electrical-energy capacity of a fuel cell. 
[0020] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to 
drawing 1 - drawing 3 . Drawing 1 and the actuation explanatory view of fuel cell equipment [ in / in 
drawing 2 / the gestalt of operation of the 1st of this invention ], and drawing 3 are the actuation explanatory 
views of the fuel cell equipment in the gestalt of operation of the 2nd of this invention. 
[0021] First, with reference to drawing 1 and drawing 2 , the gestalt of operation of the 1st of this invention 
is explained. The high pressure tank 1 (it is equivalent to the fuel-supply means of this invention) with 
which, as for the fuel cell equipment shown in drawing 1 and drawing 2 , hydrogen was filled up, The fuel 
gas supply way 5 which introduces into the air supplying opening 4 of the fiiel electrode 3 of a fuel cell 2 the 
hydrogen gas (it is equivalent to the fuel gas of this invention) supplied from a high pressure tank 1 , The 
regulator 6 which is formed in the fuel gas supply 5 and adjusts the supply pressure of hydrogen gas, The 
recycle circuit 8 which opens the exhaust port 7 and the fuel gas supply way 5 of a fuel electrode 3 of a fuel 
cell 2 for free passage, The ejector 9 which mixes the off-gas discharged from an exhaust port 7 by the 
hydrogen gas supplied from a regulator 6 in the recycle circuit 8, and is supplied to an air supplying opening 
4, It has the recycle circuit 8,* the exhaust pipe 10 which was open for free passage, the exhaust valve 1 1 
which open and close an exhaust pipe 10, and the check valve 12 which makes impossible aeration from an 
ejector 9 to an exhaust port 7 while making possible aeration from an exhaust port 7 to an ejector 9. 
[0022] Furthermore, fuel cell equipment is equipped with the ****** sensor 20 which detects the pressure 
of the air supplying opening 4 neighborhood, the exhaust-pressure sensor 21 which detects the pressure of 
the exhaust-port 7 neighborhood, and the controller 22 (the function of the emission-control means of this 
invention and an abnormality detection means is included) which is constituted by the microcomputer etc. 
and controls actuation of a ftiel cell 2, and the pressure detecting signal of the ****** sensor 20 and the 
exhaust-pressure sensor 21 is inputted into a controller 22. 

[0023] Here, the hydrogen gas supplied to the fuel electrode 3 of a fuel cell 2 produces the oxygen and 
electrochemical reaction in the air supplied to the air pole (not shown) of a fuel cell 2, and water is 
generated by the air pole side. And although the water generated by the air pole side is diffused in a fuel 
electrode 3 side, if the diffused water piles up in a fuel electrode 3, the generation-of-electrical-energy 
function in the part in which water was piled up will fall, and the generation-of-electrical-energy capacity of 
a fuel cell 2 will decline. 

[0024] Then, discharge of the water diffused in a fuel electrode 3 from an air pole is made to be promoted 
with the hydrogen gas which passes through the inside of a fuel electrode 3, without a controller's 22 
supplying hydrogen gas from an air supplying opening 4 by more flow rate than the amount actually 
consumed, and consuming it for a generation of electrical energy at the time of generation-of-electrical- 
energy actuation of the usual fuel cell 2 of a fuel cell 2. And the hydrogen gas which flowed into the 
mainstream inlet port 30 of an ejector 9 by the check valve 12 flowed into the subinput 31 side, and has 
prevented flowing backwards for an exhaust port 7 from the recycle circuit 8. 

[0025] Thus, when hydrogen gas is supplied to a fuel electrode 3 more superfluously than the amount 
actually consumed by generation of electrical energy, from an exhaust port 7, the off-gas containing the 
hydrogen gas which was not used for the generation of electrical energy is discharged. Then, he is trying to 
reuse the hydrogen gas contained in off-gas by mixing the hydrogen gas (inside b of drawing) and off-gas 
which supply the off-gas (inside a of drawing) discharged from an exhaust port 7 to an ejector 9 through the 
recycle circuit 8, and are supplied from a regulator 6 by the ejector 9, and supplying an air supplying 
opening 4. 

[0026] However, the water diffused in the fuel electrode 3 of a fuel cell 2 depending on the usual 
generation-of-electrical-energy actuation is discharged, and it does not go out, but water may pile up in a 
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fuel electrode 3. Moreover, although the nitrogen gas contained in the air supplied to the air pole of a fuel 
cell 2 is not used for electrochemical reaction Since the nitrogen gas which this nitrogen gas may mix in a 
fuel electrode 3 side from an air pole, and mixed in the fuel electrode 3 continues circulating through the 
inside of the closed circuit which consists of the fuel gas supply ways 5 and fuel electrodes 3 from the 
recycle circuit 8, an ejector 9, and an ejector 9 to a fuel electrode 3, The concentration of the hydrogen gas 
supplied to a fuel electrode 3 falls, and the generation-of-electrical-energy capacity of a fuel cell 2 declines. 
[0027] Then, a controller 22 is predetermined timing (when the fall of the generation-of-electrical-energy 
capacity of a fuel cell 2 is detected and the generating duration of a fuel cell 2 exceeds predetermined time 
etc.), and performs purge processing which carries out the barge of the inside of a fuel electrode 3 by 
opening an exhaust valve 1 1 and exhausting hydrogen gas temporarily. 

[0028] As shown in drawing 1 (b), the superfluous hydrogen gas supplied to the air supplying opening 4 of a 
fiiel cell 2 passes the fuel electrode 3 of a fuel cell 2, and is discharged from an exhaust port 7 by this purge 
processing. And the nitrogen gas which was piling up by passage of superfluous hydrogen gas in the water 
which was piling up in the fuel electrode 3, and said closed circuit is discharged from the exhaust port 13 of 
an exhaust pipe 10 with off-gas outside. The generation-of-electrical-energy capacity of a fuel cell 2 to have 
fallen with the nitrogen gas which piled up by this in the water which piled up in the fuel electrode 3, or said 
closed circuit can be returned to an all seems well. 

[0029] And it prevents that hydrogen gas is supplied toward an exhaust port 7 by the check valve 12 
prepared in the recycle circuit 8 from an ejector 9 contrary to the circulation direction of usual gas, and the 
nitrogen gas which piled up in the water which piled up in the fuel electrode 3 of a fuel cell 2, or said closed 
circuit is made to be discharged certainly. 

[0030] However, when a check valve 12 will be in a valve-opening failed state, as shown in drawing 2 (a), 
what hydrogen gas is supplied for toward the exhaust port 7 of a fuel electrode 3 (inside d of drawing) may 
arise from the subinput 3 1 of an ejector 9. And in this case, although hydrogen gas flows backwards toward 
an air supplying opening 4 from the exhaust port 7 of the fuel electrode 3 of a fuel cell 2, since high pressure 
is applied to an air supplying opening 4 from the tap hole 33 of an ejector 9, the outflow of the off-gas from 
the air supplying opening 4 to the tap hole 33 of an ejector 9 is restricted. 

[0031] Therefore, the flow rate of the hydrogen gas supplied to a fuel cell 2 turns into an amount equivalent 
to the amount of the hydrogen gas actually consumed by generation of electrical energy, and the 
effectiveness which promotes discharge of the water diffused in a fuel electrode 3 from an air pole by supply 
of superfluous hydrogen gas is no longer acquired. 

[0032] Moreover, after the check valve 12 had carried out valve-opening failure, when purge processing 
which the controller 22 mentioned above is performed, as shown in drawing 2 (b), the increased hydrogen 
gas will pass a check valve 12 and an exhaust valve 1 1 from the subinput 3 1 of an ejector 9, and will be 
discharged from an exhaust port 1 3 (inside e of drawing). Therefore, the effectiveness which discharges the 
nitrogen gas which piled up in the water which piled up in the fuel electrode 3 of a fuel cell 2, or said closed 
circuit is no longer acquired. 

[0033] Thus, if it becomes impossible to discharge the nitrogen gas which piled up in the water which piled 
up in the fuel electrode 3 of a fuel cell 2, or said closed circuit, it will be in the condition that the 
concentration of the hydrogen gas both supplied to a fuel electrode 3 to which the generation-of-electrical- 
energy function of the fuel electrode 3 in the part in which water was piled up falls fell, and the generation- 
of-electrical-energy capacity of a fuel cell 2 declined. And when this condition is left, the generation-of- 
electrical-energy capacity of a fuel cell 2 will decline increasingly by the increment in water and the 
nitrogen gas which pile up in a fuel electrode 3. 

[0034] So, abnormalities are reported, when a controller 22 judges the existence of failure of a check valve 
12 and detects failure of a check valve 12 from the detection pressure force (PI) of the ****** sensor 20, 
and the detection pressure force (P2) of the exhaust-pressure sensor 21 (an abnormality display, singing of a 
buzzer, etc.). 

[0035] Specifically, it is judged that the abnormalities of a check valve 12 produced the controller 22 when 
the detection pressure force (PI) of the ****** sensor 20 became below the detection pressure force (P2) of 
the exhaust-pressure sensor 21. By the all seems well according to which hydrogen gas flows toward an 
exhaust port 7 from an air supplying opening 4, this As opposed to the direction of the pressure of the air 
supplying opening 4 neighborhood which is the upstream becoming higher than the pressure of the exhaust- 
port 7 neighborhood which is the downstream by the pressure loss at the time of passing the fuel electrode 3 
of a fuel cell 2 In the abnormal condition according to which hydrogen gas flows toward an air supplying 
opening 4 from an exhaust port 7, it is because the pressure of the exhaust-port 7 neighborhood which serves 
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as the upstream conversely becomes higher than the pressure of the air supplying opening 4 neighborhood 
used as the downstream. 

[0036] Here, the ****** sensor 20 and the exhaust-pressure sensor 21 can be prepared so that circulation of 
hydrogen gas or off-gas may not be barred, and since an impurity does not disperse, generation-of-electrical- 
energy capacity of a fuel cell 2 is not reduced. 

[0037] And when failure of a check valve 12 is detected in this way, by performing abnormality 
information, repair and exchange of a check valve 12 were urged to the controller 22, and it has prevented 
that use of a fuel cell 2 is continued after generation-of-electrical-energy capacity has declined. 
[0038] Next, with reference to drawing 3 , the gestalt of operation of the 2nd of this invention is explained. 
In addition, about the same configuration as the fuel cell equipment shown in drawing 1 and drawing 2 , the 
same sign is attached and explanation is omitted. 

[0039] In the fuel cell equipment shown in drawing 3 , it has the supplied air temperature sensor 40 which 
detects the temperature of air supplying opening 4 near [ the fuel electrode 3 of a fuel cell 2 ], and the 
exhaust gas temperature sensor 41 which detects the temperature of exhaust-port 7 near [ a ftiel electrode 
7 ]. And while a controller 42 promotes discharge of the water produced by generation of electrical energy 
by [ which were mentioned above ] supplying superfluous hydrogen gas like the gestalt of the 1st operation 
rather than actually being consumed by generation of electrical energy at the time of the usual generation-of- 
electrical-energy actuation He performs purge processing which opens an exhaust valve 1 1 to predetermined 
timing, and exhausts hydrogen gas temporarily, and is trying to discharge the nitrogen gas which piled up in 
the water which piled up in the fuel electrode 3 of a fuel cell 2, or said closed circuit from the exhaust port 
13 of an exhaust pipe 10. 

[0040] Here, drawing 3 (a) shows the all seems well to which the hydrogen gas supplied from the tap hole 
33 of an ejector 9 flows from the air supplying opening 4 of a fuel electrode 3 to an exhaust port 7, and the 
temperature of the exhaust-port 7 neighborhood where the off-gas heated by generation of heat 
accompanying a generation of electrical energy is discharged becomes high in this case rather than the 
temperature of the air supplying opening 4 neighborhood to which hydrogen gas is supplied. Therefore, the 
detection temperature of an exhaust gas temperature sensor 41 becomes high rather than the detection 
temperature of the supplied air temperature sensor 40. 

[0041] On the other hand, drawing 3 (b) shows the condition that the hydrogen gas with which the check 
valve 12 flowed out of the subinput 3 1 of an ejector 9 by being in a valve-opening failed state flowed 
backwards from the exhaust port 7 of a fuel electrode 3 to the air supplying opening 4. In this case, contrary 
to the condition of drawing 3 (a), the temperature of the air supplying opening 4 neighborhood where the 
off-gas heated by generation of heat accompanying a generation of electrical energy is discharged becomes 
high rather than the temperature of the exhaust-port 7 neighborhood to which hydrogen gas is supplied. 
Therefore, the detection temperature of the supplied air temperature sensor 40 becomes higher than the 
detection temperature of an exhaust gas temperature sensor 41. 

[0042] Then, it is judged that failure of a check valve 12 produced the controller 42 when the detection 
temperature (Tl) of the supplied air temperature sensor 40 turned into beyond the detection temperature 
(T2) of an exhaust gas temperature sensor 41 . 

[0043] Here, the supplied air temperature sensor 40 and the exhaust air temperature sensor 41 can be 
prepared so that circulation of hydrogen gas or off-gas may not be barred, and since an impurity does not 
disperse, generation-of-electrical-energy capacity of a fuel cell 2 is not reduced. 

[0044] And the controller 22 reported abnormalities, when the abnormalities of a check valve 12 were 
detected in this way, and thereby, like the gestalt of the 1st operation, repair and exchange of a check valve 
12 were urged and it has prevented that use of a fuel cell 2 is continued after [ which was mentioned above ] 
generation-of-electrical-energy capacity has declined. 
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DRAWINGS 



[Drawing 1] 

FIG. 1 (a) 




FIG.1 (b) 




[Drawing 2] 
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FIG. 2 (a) 




[Drawing 3] 

FIG. 3 (a) 




[Drawing 4] 
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FIG. 4 
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t. mV V*?;U®&<D&*\zW:rt<btiXs WfEtJ^p 

m&mffi±fr<D&is&$L eft t pm-rz&ftfe&^mt 
n mm<vmwfe<D&$i p tr m a-t zmw # * t . 20 

t. & v ? ^&<D&^m-ththx. flfriEg^p 

<dzj % >-yxmfrLxmwmft*'<-i;^zm&mw 
^tzm^tzfammmmmiz^^x, BfriE^pf+ia 30 
(Dim^m-r^>^^±>^t. Bfrfs^pf+ifi^ra 

^mwm^iy^<D^m\m.^tu-Dtzt^\^ m 

zm^tzzkzw&tTzmnmmmWo 

[0001] 

t m& Lxt&mmm\zm&-t y ^ 40 
[0002] 

^T^iK^fcifffi* 1 0 0/5^, l^=.U— *1 

Olix^^lO 2**LT*R»B?ftl 0 3<Dm& 

H112 toteftn 1 0 4 IctK^^^^^-T^^^^ 
(fcii&SS 10 5C, -«B* S «8»« 1 1 2 GQtJHclP 106i: 
jgiiLfcyif^^/MElBgl 0 7£;nv ? ai^ l 0 2 

[0 0 0 3] 75^5«»S?6KB^*5^-Ctt, «M5f«Ml so 



1 0 3<O*R»fi|l 1 2IC. *«<Ofcfci;i|||SU:?S»£*t 

Si 1 2(cffi»-r5*S:»aiU-C, 8!*fffii i 2IC7MS 
f»BLT*»»H;?fei o 3^»S«6**sfiT-r-5^ i:S:B6 

[0 0 0 4] ^LT, 3S«JCtefflStt/jj^o^i*9R^^ 
^^tf^-^^^^Ts yiM^/MH]3Sl 0 7fab^i?=c? 
9 1 0 2^1T, f£«ii&l 0 5JCttjt&Six5*3B^ 
*£ffi^£*T«Msf1Kfil 0 3CD#£MP 1 0 4 izms-t 

[00 0 5] y f-^^/u-lHlSSl 0 7lwti, 

cOg^P 10 6 1 0 2^<£>iIi^C£"pTHE£ 

-TSt^tCin^^^^ 1 0 2^p5*R3fSfffi(O^P 1 0 6 
^<Oii«*^iBi^5i8«EKih#l 1 3^KJt?>*x. C 
tilcx *) y fe^tiiK l 0 5 l^«j(&$*xS>K3R^*s^^ 
x^^lO 2f}>h])^-( i^^m^l 0 7£;frLTt^P 

1 0 6JCiS«c-T^r irSrBSltL-O^o 

[0 0 0 6] L^L, ii^co7K^^o^tcJ:oT(i 

»»«jfti o 3<7)mwmi i 2*>e>sN*u«m*^*& 
^Mii i 2iw, ^m?&i o3co^mi^^^$^u 

[0 0 0 7] ^T^-e. «»l6f«?ftl 0 3<D®i&mi 1 2f*) 
i:lHfLfc*^ ^m^l 0 3coi^Jfsf^i l 2tc^A 

iSiiL^mWl 0 8j&SKtte>*U «R*5f«» 1 0 3 Of^ 
»**JI»-r63>hci — 7 1 0 9(1. ^tUl^l 08^ 
m-T6^m#l 1 0S:BB#L-C— «fW^*SB^^«:SN« 
-T5::tirj;oT*&|sfffil l 2rtSr^-v?-r-5j;5^u 

[0 0 0 8] Ld>U iS?Sltl»JJ:#l 1 3(D^#Sfe»^>r 
2C0±*AP 1 2 0^€>«EALfc**^^dS«ttBP 1 2 

i -m/£<B«AP i 2 2m\^ffi,timz>& pic*-5 0 

LT. wOJ: 9 1 o 2(D±iAP 1 2 0 

^P>BIi5ttAP l 2 2^**^^^^^^ frmtr* 

nz<D&&mmQi i lfrbwmztix I,*? tzib^ '< 

[ooo9] t:x% yt>f^/Hi]8i0 7xiixc;x 
^io 2^?5?cmp i 2 i tmwmi 1 2<o»«p 1 o 

4 wnB<0«R#sf^/^««8S 1 0 5 diftSir yflH S:R 
i«5i*^**|Bri-5rt«cJ:oTiS?aEBSlh#l 1 3oOS 

[0 0 10] u*>U TK^frtilTWfii 12 
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[ooi i] %z lt> -f&t<o»M^(Dm&±>^x*nm 
vmwmi 1 2^j*5^$tL-c*»iEf®?&i o 3<D&mm 10 

[0 0 12] 

[»W*s*»LJ:5 t-rSRHl ±SE«««: 
[0 0 13] 

t -r z> t mzffimsmxx m&&frbm&$m p - 
t. &mttifr&mfe<D* << z >rx-mfri,xM&mft& 30 
[0014] * lt, *&w<om 1 <0«««t, meie« 

Pf+a^flEASrttffl-t-St&SlEEir^^, «r»BS^Pf+ 
[0 0 15] ^5*»W^*3V^Ttt, 

cd «*&*fpj -c *> 5 #!rfEja»«?&^ it&ft p frh mm. p - £ 40 

r>. ±SltflJ^*&«Pf+ift<7>£E^J: 9 fcTffi«<a*«P{+ 

^p-«^w^$w^ Ti««j^«sipf+ie 

^/Ey3ds±SKfflJO»«pf+ift^ffi^J: t> t(S< 45. 
[0 0 16] *<Dtcit>. jfflK»fra*n*a«U ffiK&SC 



[0017] &tz. *»w^*2coi»«tt, avri»ap 

fc, mEi»i«l»Jh#cDS«jfts^i:fci:*JWTU-ca**fti 

[0018] ^^5*»MJ-i3^x*i. 
<o ft -e *> 6 ifrE^mo ^ p a* t*« p ^ b 

[0019] *<Dittf>^ iNreA*«IAi«fti^8»i. me 

[0 0 2 0] 

1 -0 3 &#H8 UTlftM-r 5o HiatfH2(i*«W<D 
[0 0 2 1 ] 3fe"f. 0 1 RXtm 2 Sr#Rg UT*»M WJB 

*Wm*t!l 2 o«R1sH£ 3 <D&fSLQ 4 lcWAi-5«R<sf^^« 
lEJj&mB-fZ is*r~ is— 2 6 S&ftSftS, 2 cojBMsM® 

3^^p 7 bt&ntf^mifed&s k&mm-tzD 

»«P 7 /MhJSS 8 jcWta S ix£ * 

^/HaJK8i:5g5iLfc»Ui«l 0 <h . WlOW 
^mb-TZbrn^is^t * 9*»&ft*[Q 7^coiS^C 



[0022] zh\z s mmwmmn* fe^P4{«« 

t}&mm-rzt)t%Li£*>v2 i ks 

? x r> m& ztixmnmrn 2 mftm&m&'tz > 

h p - 9 2 2 (*XK<DtlE£HiKI«p^a t IMrfc*n^acO 

mm&Ste) k&m^ i$fcLi£± 2 0 km%LEz-t> 

^2 l^/E^KttJff^S 3 > hp-7 2 2KA*J$;h, 

[0023] ^m?a2co«s^ffi3iwW«&$ix 10 

2 offiStffi (H^Lftt^) left 

&ztiz&9i*<Dmmkm&<k&5ii&*$i£. m^mm 

[0 0 2 4] ^Cl^ ^yhn~72 2ll al^O^m 
«»2<0»««ifp*Jw % «»«*2<D»«<&fcfc(;i|||S 

ffiit^ixej: 5«-LTi^ 0 ^LT, iS?«tB6Jh# 1 2 tc 
J: Ux^i^ ^ 9cO£?5fcAP 3 0K«ALfc;toR#;*as 

map 3 i laijicattH u y-^-r^/uisiK8^e>SN«p 
[0025] z<d£o\z s pm^mwmztizmx 

#X (O^a) £y lM*/M§]&8&^LT3^:n** 30 
9(wflM&U s-iSx.** 9\ZX 9 U^r:* * 6^<bft 

[0 0 2 6] L*>U a*^»«»fP^J:oT««»|sf« 
»2^«»S3rtlwl£«Ufe*S:tl^UiL«Jixi", 
3rtJc*dSfBFe-t--5»&dS*)-5o ^Jfsfm?til2(D^ 

ffifJicfiAi-^a^sfc?). ^fiiS^^AU^lg^^ 40 
ttftffi 3 4 -C^JIimXf ^ ft ftgg 5 £ 3 i: * - b 

n^TK^^f^ co»a^(&T 2 toasted 

[0027] ^CT% ^>hP-72 2|i, 0T^<D*-f 

m&nm2<Dmm&rBW>mm^ffi&i&^tck$*£) 
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*5. 

[0 0 2 8] C <T>/<— X K> „ Ell (b) IC^L 

»»«»2ojB»«3«:ajaLx»«p 7** 
tLmm$*&: *-7X*km^mmm 1 o^wmp i 3 

[0029] ttr, y^^^/Hsn»8jc»«t?>ixfcij? 

*J=.9# 9^&Mn 7tCf$J^oT**^^^ttjf&$tt 
6C<t£B5iLLT. *»»«»2<?D*RlsHS3^fHfaLfe7K 

[0 0 3 0] L**U iS!jKB6ih#l 2*5BB#&»ttffi^ 
ttofc^eiai. 02 (a) I^LfcJzSi-. 
* 9^II1AP 3 1 3 <7>t*«P 7|r^75^oX 

*&*p 4 JCiPj^o-c*»Xf^*si8*'t-Sds, »«p-4 
9 9(^aEtBP 3 3**6WflEds*^5fca{>, 

&p4a>e>3iv?3i** 9^attup 3 3 ^<o;d-:7 
[0031] ^(Dtz^, %mmm2\zm&£tiz>*m# 

< 45, 

[0 0 3 2] ^fc. iS?«B&ih#l 2*5BB#a»U^«j|8 
X\ ho-7 2 2^±j^U/ u c^N°-v ? ^$:fT^o/ci 

0 2 (b) Id^Ufei:^^, ltSDStt^** 
#*f:J\ m^^^^ 9.^)9iatAP 3 1 ^biS?jKBSit#l 
2 <tWtti#l 1 ^ili^LT^tiiP 1 3d^*a*ttTL 

[0 0 3 3] CCD <t 0 iC, *R|Sfia?&2(0«RWffi3^}»S 

ds-e*ft< /^5<h, **s»SL^flB»fJw*3lt6«R»«3 
c^«Sttlfie*sfiTi-S*^, «S<sHS3tc«j»$tb5** 
coSS^fiT LT8Msfm?fc 2 <035«IB^j^{g:T L/c 

(00 3 41 ^JE-fe^ 
i^2 0(O^t±i/E^ (PI) fc»*JE-fe>-9-2 KO&ttffi 
(P2) ^r^6. iS«BSit# l 2 (0»W<o*SeS:*i|»r 



[0 0 3 5] Mrftmzte^ ^>hn-72 2|j:, *£ScU£ 
ir>i^2 OoO^ffiJE^ (PI) ^#m/£i?>1f-2 1 
tti/£*> (P2) ZXThte^tztZlz. igffl5£ih#12o9 
S^^C/t^m-t-^o cixii. *S^P4a>eflMctP 

«&«n 4f+iecoffi*<o**sT88«JT-*>S»StP 7f^iS(0 

[0 0 3 6] *&»mir^2 O^&flE-trVlf 

[0 0 3 7] -iEtLT, = > hn-7 2 2*1, ~<DJ; 51- 
3ci:(:J:ot, iS«EB6Jh* 1 2 flDflHS^SSftfrte U 20 

[0038] 0 3£#rblt. *?m\<o%<i<n% 
mmMWt^^^X&WrZo ftib\ 0 1 &t>*0 2 l::^ L 

[0 0 3 9] H3^U^:««Sf«?iMS«iC*3^T#4, 

2 3 <7)if£a P 4 ^M^r^liit 6*& 

^iS-tr^lM 0 J«3|5fS7(0»»P 7f+ifto«affS:« 
ffii-£SMcl?aizviJ-4 1 ^ltf)titt^, tLt, 30 

fc«3lltt*»^*:«IM-5r il:J:ot, amir J:*) 

£Hn 1 3^bflNttl-r5J: 5 JcLTi^5 0 
[0040] ::t% 03 (a) 2 9<offi 

tup 3 3frbm$£ftZ7km#x*mi&m3<D&%LQ a *o 
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*t6t*«P 7MifiO)rfiS<O^S< fc*. tvtcfr, & 
^ffiir^-tf-4 0tf>&ttJi&S<fc9 t»*ai-fe>*4 l<afc 

[0 04 1 ] -^T. 03 ( b ) i»ffi®5±# 1 2 j&SBfl 
#a»«J8ir*oX. ^i/~4>* 9tf>gij«cAP 3 ia*P> 
«EttlL3t**^^^*»J|sf«3t7>WftCP 7^t(D4^ 

(a) Ottffiittigfc, **^^jiSStb-5SN«P 7 

tt^agj: r> t>, arnica 5»«afwj: gaofftsjxfc:*- 
^^aswfflsnsiMtp 4f+ia(75ias^^s< * 

5 0 ZVtzfts »«tffl"t>1^4 O^ttiraS^^Mir 
>f-4 1 co^iUMff «£ 9 <bii5< 
[0 0 4 2] ^rT% ^yhn-74 2lt i^M^irV 
f"4 0O^ttitaS (Tl) *S»«ifi-fe>1^4 1 (D&mfiL 
m (T2) ^Jb^ofc^lC, i£M£lh#l 2tf>i&P$ 

[0 0 4 3] *&^Mir>ih4 0 ir^MA-fev 

fctf>. «RW«»2 0»«ffi^SriST*-fr'5C^tt*i^ 
[004 4] ^tt, ~<7) J; 9 \z 

i£«fiih#l 2o0^^^^^pL/ u ct#lc^o^^ff 

igffl£ih# 1 2<0te»^3E»SrteU 3S«IB**s(S: 
1X^5, 

[0 3] m2<Dmm<DMm\z&rtzmwmi&mm<Dttm 
[04] '&&<nmmmmmm<oftm&wm 0 

P. 5-*»Xf^«ie«B, 6— U — 7-tlMt 

p. 9-^^*^^. 1 

2-a?«£BS±#. 1 3-#tUP, 2 0-8«Et^t 
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